Background-In patients with chronic heart failure (CHF), a ␤-blocker is generally added to a regimen containing an angiotensin-converting-enzyme (ACE) inhibitor. It is unknown whether ␤-blockade as initial therapy may be as useful. Methods and Results-We randomized 1010 patients with mild to moderate CHF and left ventricular ejection fraction Յ35%, who were not receiving ACE inhibitor, ␤-blocker, or angiotensin receptor blocker therapy, to open-label monotherapy with either bisoprolol (target dose 10 mg QD; nϭ505) or enalapril (target dose 10 mg BID; nϭ505) for 6 months, followed by their combination for 6 to 24 months. The 2 strategies were blindly compared with regard to the combined primary end point of all-cause mortality or hospitalization and with regard to each of these end point components individually. Bisoprolol-first treatment was noninferior to enalapril-first treatment if the upper limit of the 95% confidence interval (CI) for the absolute between-group difference was Ͻ5%, corresponding to a hazard ratio (HR) of 1.17. In the intention-to-treat sample, the primary end point occurred in 178 patients allocated to bisoprolol-first treatment versus 186 allocated to enalapril-first treatment (absolute difference Ϫ1.6%, 95% CI Ϫ7.6 to 4.4%, HR 0.94; 95% CI 0.77 to 1.16). In the per-protocol sample, 163 patients allocated to bisoprolol-first treatment had a primary end point, versus 165 allocated to enalapril-first treatment (absolute difference Ϫ0.7%, 95% CI Ϫ6.6 to 5.1%, HR 0. 
outcomes. 5 The use of a ␤-blocker in addition to an ACE inhibitor further reduces morbidity and decreases mortality by about 35%. 6 -8 Current guidelines for the treatment of CHF recommend that treatment be started with an ACE inhibitor and that a ␤-blocker be given in addition 9, 10 ; however, this sequence seems to result primarily from the fact that the beneficial effects of ACE inhibitors were documented first. [5] [6] [7] [8] After that, it was widely considered unethical to withhold ACE inhibitors in CHF, and any new treatment for CHF, including ␤-blockers, has been evaluated in addition to ACE inhibitors. Currently, the combination of both classes of drugs is recommended standard treatment for CHF. The sequence of initiating these agents may be important, however. Most patients with CHF do not receive both agents in adequate doses, and in many instances patients will take only one drug for extended periods of time before they receive the second agent. 11, 12 The first initiated treatment, ie, an ACE inhibitor, is more likely to be uptitrated to its target dose, whereas the second agent, ie, a ␤-blocker, is often given in suboptimal doses, if given at all. 11, 12 Moreover, there are theoretical considerations suggesting that it may be more beneficial to initiate treatment for CHF with a ␤-blocker than with an ACE inhibitor. The sympathetic system is systemically activated at an earlier stage than is the RAAS in CHF. 4 ␤-Blockers effectively inhibit the activation of the sympathetic system and also of the RAAS, but ACE inhibitors have a less pronounced sympathoinhibitory effect. 13, 14 Sudden death is the most prevalent cause of death in the early course of CHF and in mildly symptomatic CHF, [15] [16] [17] and although there is limited evidence that ACE inhibitors prevent sudden death in CHF patients, ␤-blockers are well documented in this regard. 5-8,18 -21 So far, only 2 small studies have examined the importance of the order of drug initiation in patients with CHF. In the CARMEN (Carvedilol and ACE-inhibitor Remodelling Mild heart failure EvaluatioN) study, 22 treatment with the ␤-blocker carvedilol was at least as effective as enalapril in terms of left ventricular volumes on echocardiography, whereas the combination therapy appeared superior; however, interpretation of that study was limited by the large proportion of patients previously receiving ACE inhibitors. In a more recent study by Sliwa et al, 23 starting therapy for newly diagnosed heart failure with the ␤-blocker carvedilol followed by the ACE inhibitor perindopril, as compared with the opposite order, had a superior effect on New York Heart Association (NYHA) class, left ventricular ejection fraction (LVEF), plasma N-terminal pro-brain natriuretic peptide concentration, and LV volumes.
In summary, sufficient data do not currently exist to establish the optimum order of initiating CHF therapy. This was the objective of the CIBIS III trial, in which we compared the effect on mortality and hospitalization of initial monotherapy with either bisoprolol or enalapril for 6 months, followed by their combination for 6 to 24 months.
Methods

Study Design
CIBIS III was an investigator-initiated, multicenter, prospective, randomized, open-label, blinded end point evaluation (PROBE) trial, 24 with 2 parallel groups. It was performed at 128 centers in 18 European countries (see the Appendix in the online-only Data Supplement at http://circ.ahajournals.org/cgi/content/full/CIRCU-LATIONAHA.105.582320/DC1) and in Australia and Tunisia between October 2002 and May 2005. The design and protocol of CIBIS III have been described previously. 25 After initial physician screening, patients were randomized, via random numbers produced by a dynamic balancing algorithm, 26 at the independent statistical center and were stratified according to NYHA class (II or III). Treatment was allocated by telephone from the statistical center. Randomized treatment with bisoprolol (1.25 mg QD) or enalapril (2.5 mg BID) was initiated, and study drugs were progressively uptitrated at 2-week intervals (Figure 1) . Titration was mandatory, unless prohibited because of intolerance, but could be slower according to individual tolerance. The target maintenance dose for bisoprolol was 10 mg QD, and for enalapril it was 10 mg BID. The titration phase was followed by a maximum maintenance period of 16 weeks for the bisoprolol-first group and 22 weeks for the enalapril-first group. During the 6-month monotherapy phase, initiation of adjuvant therapy with an angiotensin-receptor blocker or an aldosterone-receptor blocker was not permitted, whereas continued preexisting aldosterone-receptor blocker therapy was. Open treatment with a ␤-blocker or an ACE inhibitor was prohibited through- out the study period. The combination-therapy period immediately followed completion of the monotherapy phase. Early introduction of the second drug was allowed if medically legitimate, as judged by the end point committee. At the beginning of the combined-therapy phase, the complementary drug was uptitrated in a manner similar to the first uptitration of the initiated drug. Thereafter, patients were followed up on maintenance doses of the combination therapy. During the combined phase, initiation of adjuvant therapy with an angiotensin-receptor blocker or an aldosterone-receptor blocker was permitted if considered appropriate. Study medications and diuretics could be adjusted at the investigators' discretion at any time point after randomization. The duration of the combination phase was between 6 months (for the last recruited patient) and 24 months (for the first recruited patient). Because patients were recruited over the course of 18 months, the total study duration was between 1 and 2.5 years.
The primary end point was time-to-the-first-event of combined all-cause mortality or all-cause hospitalization throughout the study period. Secondary end points included the combined end point at the end of the monotherapy phase and the individual components of the primary end point, not only at study end, but also at the end of the monotherapy phase. Further secondary end points were cardiovascular death (CHF, myocardial infarction, ineffective internal defibrillator shock, other cardiovascular death, or unknown cause of death) and cardiovascular hospitalization (myocardial infarction, worsening of CHF, or other cardiovascular hospitalization). Safety end points included permanent treatment cessation and the need for early introduction of the second drug as indicators of drug tolerability.
An independent steering committee was responsible for study design, management, data analysis, and interpretation. An independent data safety monitoring board continuously reviewed study data. A masked independent end point committee adjudicated all end points and validated the period of follow-up in each patient for the per-protocol analysis. An independent clinical trial data center was responsible for the random allocation, maintained the study database, performed statistical analysis, and was responsible for providing regular safety reports to the data safety monitoring board. The role of the sponsor was restricted to study medication supply, on-site monitoring, and collection of data. Two representatives of the sponsor were nonvoting members of the steering committee. The study was approved by the regional ethics committees of the participating centers and was conducted in accordance with the Declaration of Helsinki.
Patients
Eligible patients were male or female patients aged at least 65 years, with mild to moderate CHF (NYHA class II or III), and LVEF Յ35% according to echocardiography assessment within the 3 months before randomization. CHF was required to have been clinically stable, without clinically relevant fluid retention or diuretic adjustment within the last 7 days before randomization. All patients gave written informed consent before enrollment into the study. The main exclusion criteria were treatment with an ACE inhibitor, an angiotensin-receptor blocker, or a ␤-blocker for Ͼ7 days during the 3 months before randomization; acute coronary syndrome within 3 months before randomization; percutaneous coronary intervention or coronary bypass surgery planned or performed within 3 months before randomization; stroke within 1 month or with permanent neurological sequelae within 6 months before randomization; heart rate at rest Ͻ60 beats per minute without a functioning pacemaker; supine systolic blood pressure Ͻ100 mm Hg at rest; important electrolyte disturbances; serum-creatinine Ն220 mol/L; atrioventricular block greater than first degree without a functioning pacemaker; and obstructive lung disease contraindicating bisoprolol treatment.
Statistical Analysis
Sample size estimation and interim analysis procedures have been described elsewhere. 25 Two interim analyses of safety were performed. Given that the study could not be stopped prematurely because of between-group differences with regard to the primary end point or other efficacy end points, no adjustment of probability values for the primary end point or other efficacy end points was necessary. The first objective of this study was to examine noninferiority for bisoprolol-first versus enalapril-first treatment with regard to the primary end point. We postulated a 40% event rate over the entire study period in the enalapril-first group and a 34% event rate in the bisoprolol-first group, leading to a probability of at least 92% at the 2.5% significance level to show noninferiority of bisoprololfirst versus enalapril-first treatment with 450 patients per study group available for the per-protocol analysis. As prespecified in the protocol, bisoprolol-first treatment was considered noninferior to enalapril-first treatment with regard to the primary end point if the upper limit of the 95% confidence interval (CI) for the betweengroup difference in absolute risk was Ͻ5% (40% with enalapril-first versus 45% with bisoprolol-first treatment), corresponding to a hazard ratio (HR) of 1.17, in the per-protocol sample ( Figure 2 ). The secondary objective was to examine superiority with regard to primary and secondary end points.
All analyses were performed in both the intention-to-treat sample and the per-protocol sample with the SAS statistical software. The intention-to-treat sample included all randomized patients. The per-protocol sample included all patients treated according to protocol, excluding those who never took any study medication; were not clinically stable for at least 7 days before randomization; were treated with an ACE inhibitor, an angiotensin-receptor blocker, or a ␤-blocker for Ͼ7 days during the 3 months before randomization; met any other exclusion criteria; showed inadequate compliance on 3 consecutive visits; or contravened protocol (illegitimately received the second agent before 6 months after randomization, illegitimately withdrew from randomized therapy prematurely, or never started the second drug during the combined-therapy phase). Patient data were included in the per-protocol analysis until the time of protocol violation, as judged by the masked end-point committee. Figure 3B depicts the number of patients included in the per-protocol sample at various time points. The primary end point, mortality and hospitalization separately, and relevant serious adverse events were analyzed by the log-rank test. 27 Survival curves were calculated with KaplanMeier estimates. Differences between groups in proportions of patients with events or numbers of events were analyzed by 2 test. Vital signs were analyzed with 1-way ANCOVA with a factor for treatment group and screening value as covariate. PϽ0.05 generally indicated statistical significance, but PϽ0.025 denoted statistical significance for noninferiority because this analysis was 1 sided. The primary end point results are presented for the intention-to-treat Figure 2 . Illustration of the definition of noninferiority. The upper line illustrates that superiority for bisoprolol-first vs enalapril-first treatment is shown if the entire 95% CI for the between-group difference is below HR 1.0. As demonstrated by the second line, inferiority is shown if the entire 95% CI is above HR 1.0. Noninferiority is illustrated by line 3, showing the actual result of the intention-to-treat analysis in CIBIS III. Line 4 depicts a result that is not superior, inferior, or noninferior-ie, the actual result of the per-protocol analysis in CIBIS III.
sample and for the per-protocol sample. All other efficacy results are presented only for the intention-to-treat sample.
Results
A total of 1010 patients were enrolled into the study and followed up for a mean of 1.22Ϯ0.42 years (maximum of 2.10 years). The patient flow through the study is shown in Figure 4 . Four subjects, 1 randomized to bisoprolol-first and 3 to enalapril-first treatment, did not take any study medication. Baseline characteristics were similar in the 2 groups (Table 1 ). Mean age of the patients was 72.4 years, and 68.2% were male. The most common cause of CHF was ischemic heart disease (62.4%), and in 36.5% the cause was judged to be hypertension. Mean LVEF was 28.8%, and patients were evenly distributed between NYHA classes II and III. Approximately half of the patients had a history of acute myocardial infarction, Ϸ10% had a history of peripheral vascular disease, 10% had a history of cerebrovascular disease, and Ϸ20% had diabetes. Baseline cardiovascular medication was similar in the 2 groups (Table 1) . A total of 84.3% of the patients were receiving diuretic treatment, mostly a loop diuretic; Ϸ10% were taking potassium-sparing diuretics; and Ͻ15% received an aldosterone-receptor blocker. Around one third received a cardiac glycoside, and two thirds were treated with antiplatelet agents. Around 15% were on hypoglycemic treatment.
During the study, the use of aldosterone-receptor blockers and digoxin changed very little. In the bisoprolol-first group, aldosterone-receptor blockers were taken by 14.3% of the patients at baseline and by 14.1% at the last registration, whereas 32.9% and 31.1%, respectively, used digoxin. In the enalapril-first group, 12.3% used an aldosterone-receptor blocker at baseline and 11.1% at the last registration, whereas 30.7% and 32.7% used digoxin, respectively. Around 2% in both groups used an angiotensin-receptor blocker at the last registration.
Morbidity and Mortality
In the intention-to-treat sample, there were 178 patients (35.2%) with a primary end point in the bisoprolol-first group, as compared with 186 (36.8%) in the enalapril-first group (absolute difference Ϫ1.6%, 95% CI Ϫ7.6 to 4.4%; HR 0.94; 95% CI 0.77 to 1.16; noninferiority for bisoprololfirst versus enalapril-first treatment, Pϭ0.019) (Figures 2 and  3A) . Thus, bisoprolol-first was noninferior to enalapril-first treatment in the intention-to-treat sample. In the per-protocol sample, there were 163 patients (32.4%) allocated to bisoprolol-first treatment with a primary end point, versus 165 (33.1%) allocated to enalapril-first treatment (absolute difference Ϫ0.7%; 95% CI Ϫ6.6 to 5.1%; HR 0.97; 95% CI 0.78 to 1.21; noninferiority for bisoprolol-first versus enalapril-first treatment, Pϭ0.046) (Figures 2 and 3B) . Thus, bisoprolol-first was not proven to be noninferior to enalaprilfirst treatment in the per-protocol sample. There were 65 deaths in the bisoprolol-first group, as compared with 73 in the enalapril-first group (HR 0.88; 95% CI 0.63 to 1.22; between-group difference Pϭ0.44) ( Figure 5 ). In the bisoprolol-first group, 151 patients were hospitalized, as compared with 157 in the enalapril-first group (HR 0.95; 95% CI 0.76 to 1.19; between-group difference Pϭ0.66). The treatment groups were similar with regard to cardiovascular death: 55 with bisoprolol-first versus 56 with enalapril-first treatment (HR 0.97; 95% CI 0.67 to 1.40; between-group difference Pϭ0.86). In the bisoprolol-first group, 63 patients had a worsening of CHF requiring hospitalization or occurring in hospital, as compared with 51 in the enalapril-first group (HR 1.25; 95% CI 0.87 to 1.81; between-group difference Pϭ0.23) (Figure 6 ). At the end of the monotherapy phase, 109 bisoprolol-first patients had a primary end point, versus 108 enalapril-first patients (HR 1.02, 95% CI 0.78 to 1.33, between-group difference Pϭ0.90); 23 versus 32 patients died (HR 0.72, 95% CI 0.42 to 1.24, between-group difference Pϭ0.24); and 99 versus 92 patients had a hospitalization (HR 1.08, 95% CI 0.81 to 1.43, between-group difference Pϭ0.59). In post hoc analysis of the first year, during which all patients were followed up, 155 bisoprololfirst patients versus 165 enalapril-first patients had a primary end point (HR 0.94, 95% CI 0.76 to 1.17, between-group Figure 3 . Kaplan-Meier plot of the combined primary end point (death or hospitalization) in the intention-to-treat sample (A) and in the per-protocol sample (B). Bisoprolol-first group is indicated by the solid line; enalapril-first group, the dotted line. In the intention-to-treat sample, the primary end point occurred in 178 patients allocated to bisoprolol-first vs 186 allocated to enalapril-first treatment (absolute difference Ϫ1.6%, 95% CI Ϫ7.6 to 4.4%, HR 0.94; 95% CI 0.77 to 1.16; noninferiority for bisoprolol-first vs enalapril-first treatment Pϭ0.019). In the perprotocol sample, 163 patients allocated to bisoprolol-first treatment had a primary end point, vs 165 allocated to enalapril-first treatment (absolute difference Ϫ0.7%, 95% CI Ϫ6.6 to 5.1%, HR 0.97; 95% CI 0.78 to 1.21; noninferiority for bisoprolol-first vs enalapril-first treatment Pϭ0.046).
difference Pϭ0.59), and there were 42 versus 60 deaths (HR 0.69, 95% CI 0.46 to 1.02, between-group difference Pϭ0.065) ( Figure 5 ).
Safety
During the monotherapy phase, in the bisoprolol-first group 326 patients (65%) were uptitrated to the target dose (10 mg QD) and 415 (82%) to at least 5 mg QD, whereas in the enalapril-first group 425 patients (84%) were uptitrated to the target dose (10 mg BID) and 476 (94%) to at least 5 mg BID. In the bisoprolol-first group 39 patients (7.7%) were subject to early introduction of the second drug, versus 37 (7.3%) in the enalapril-first group (Pϭ0.81). During the monotherapy phase, 35 (6.9%) bisoprolol-first patients permanently discontinued randomized treatment, as compared with 49 (9.7%) patients in the enalapril-first group. Reasons for permanent treatment cessation are shown in Table 2 . During the combined-therapy phase, in the bisoprolol-first group, 19 patients (4.2%) permanently discontinued bisoprolol and 47 (10.4%) discontinued enalapril. In the enalapril-first group, 24 patients (5.5%) permanently discontinued bisoprolol and 16 (3.7%) discontinued enalapril. During the combined phase, according to protocol, 448 (88.7%) patients allocated bisoprolol-first treatment were started on additional enalapril, and 431 (85.3%) of the enalapril-first patients were started on bisoprolol (Pϭ0.13). Table 3 shows first and last prescribed study drug dose during the combined-therapy phase by treatment group. During the entire trial, 119 patients were formally withdrawn from the study, 60 with bisoprolol-first and 59 with enalapril-first treatment, and 19 bisoprolol-first patients and 16 enalapril-first patients could not subsequently be contacted about vital status. Five of these were lost to follow-up, 3 with bisoprolol-first and 2 with enalapril-first treatment. Reasons for protocol violation are shown in Table   4 . The 2 strategies were comparable in terms of adverse events (Table 5 ). Both regimens equally affected blood pressure, during both the monotherapy and combined-therapy phases, whereas bisoprolol-first treatment had a more pronounced heart rate-lowering effect during the monotherapy phase, with similar effect of both regimens at the end of the combined phase (Table 6 ). Only 3 patients received a biventricular pacemaker during the study, and no patient received an internal defibrillator.
Subgroup Analysis
In the prespecified subgroup analysis of LVEF, there was a significant interaction with regard to the primary end point Figure 4 . Illustration of the patient flow through the study. PP indicates perprotocol. Of the 4 patients not receiving any study medication, 3 were allocated to enalapril-first and 1 to bisoprolol-first. Of the 9 patients excluded from the perprotocol sample already at study start, 7 were allocated to enalapril-first and 2 to bisoprolol-first. (Pϭ0.001). Among those with LVEF Ͻ28%, bisoprolol-first was significantly superior to enalapril-first treatment (HR 0.61, 95% CI 0.44 to 0.85, Pϭ0.003), whereas an opposite trend was seen among those with LVEF Ն28% (HR 1.23, 95% CI 0.94 to 1.61, Pϭ0.13) (Figure 7 ). This interaction was mainly due to a difference in noncardiovascular hospitalization during the monotherapy phase: Of the bisoprololfirst patients, 35 had a noncardiovascular hospitalization, versus 39 enalapril-first patients (9 versus 22 in the LVEF Ͻ28% group and 26 versus 17 in the LVEF Ն28% group). The same pattern was seen if the median LVEF value of 30% was used as the cutoff (interaction Pϭ0.036). With this exception, analyses showed homogeneity across subgroups.
Discussion
ACE inhibitors and ␤-blockers constitute standard treatment for CHF. 9, 10 Although it is essential to combine an ACE inhibitor and a ␤-blocker, even CHF patients treated by physicians experienced in CHF often do not receive this combination, especially not in adequate doses, and many patients remain on the initial drug for extended periods of time. 11, 12, 28 This is one reason why the order of initiating ␤-blockers and ACE inhibitors may be important. However, with the exception of 2 smaller surrogate end point studies, 22, 23 the optimum sequence of initiating these agents has not been examined until now. The CIBIS III trial showed that, in patients with NYHA class II or III CHF and impaired Values are meanϮSD, n (%), or median. *More than 1 cause may be given for each patient.
LVEF, there was no difference in terms of efficacy and safety between initiation of treatment with bisoprolol followed by enalapril and initiation of treatment with enalapril followed by bisoprolol. In terms of combined mortality and hospitalization, the 2 strategies led to a similar result, with superimposable Kaplan-Meier curves. The prespecified statistical criterion for noninferiority of bisoprolol-first versus enalapril-first treatment was met in the intention-to-treat sample but not in the per-protocol sample. However, the observed upper value of the 95% CI in the per-protocol sample was very close to the predefined noninferiority limit, whereas it was clearly below the noninferiority limit in the intention-to-treat sample. The per-protocol analysis is traditionally the preferred and most conservative approach with regard to noninferiority. Nevertheless, in trials with relatively long follow-up periods, such as CIBIS III, the per-protocol sample becomes difficult to define. Despite efforts to avoid the introduction of any bias in this regard-eg, by blinded definition of the per-protocol sample by the end point committee-this is probably impossible to preclude. Therefore, the intention-to-treat analysis may be equally relevant in terms of noninferiority, especially because only 4 patients in the intention-to-treat sample did not take any study medication. The substantial number of protocol violations is likely to have affected our analyses of efficacy. Because the number of patients in the per-protocol sample rapidly diminished with time (as seen in Figure 3B ) as a result of various protocol violations and withdrawals, this analysis had less statistical power as compared with the intention-to-treat analysis. This is also indicated by the wider 95% CI in the per-protocol sample, which suggests that inadequate statistical power might have been important to the lack of statistical significance for noninferiority in the per-protocol sample.
No difference was seen between the 2 strategies in terms of all-cause hospitalization, and at the end of the monotherapy phase, the 2 strategies were similar with regard to the primary end point. The bisoprolol-first strategy tended to be more favorable in terms of survival; with bisoprolol-first treatment, fewer patients died, deaths occurred later, and the HR for mortality was 28% lower at the end of the monotherapy phase and 31% lower at 1 year, as compared with the enalapril-first strategy. In both study groups, the first-initiated therapy was given in higher doses during the combined-therapy phase, which may be relevant to survival. This observation also In the bisoprolol-first group, last prescribed doses of bisoprolol were significantly higher as compared with the enalapril-first group (PϽ0.001 by Wilcoxon rank-sum test). In the enalapril-first group, last prescribed doses of enalapril were significantly higher as compared with the bisoprolol-first group (PϽ0.001).
*During the combined-therapy phase.
underscores the findings of prior surveys that the firstinitiated therapy stands a better chance of being uptitrated to the target dose. 11, 12, 28 In contrast to the effects on survival, the bisoprolol-first strategy was associated with a trend toward a higher frequency of the end point "worsening of CHF requiring hospitalization or occurring in hospital," especially during the early course of the study. We do not have a definitive explanation for this finding. It is unlikely to have been caused by too-fast uptitration of bisoprolol. We used a slower initial uptitration than used previously. 6 Although ␤-blockers have been shown to decrease CHF hospitalization, 6 -8 it is well recognized that initiation and uptitration of a ␤-blocker may cause minor and temporary deterioration of CHF. 9, 10 This is likely due to an early and temporary negative inotropic effect, which in the clinical setting might appear differently in patients not receiving background ACE inhibition. In clinical practice, this usually is handled by temporarily increasing the diuretic dose, which in some hospitalized patients in CIBIS III might have been sufficient reason for reporting this as an end point. The generally limited prior experience of uptitrating a ␤-blocker in CHF patients not on an ACE inhibitor may also be of importance in this regard. With more experience, it is possible that worsening of CHF during initial uptitration of the ␤-blocker can be avoided more often.
Prespecified subgroup analysis showed an interaction with regard to LVEF. However, this seemed to be mainly due to an imbalance between groups in noncardiovascular hospitalizations during the monotherapy phase and might, therefore, not be of clinical significance.
We chose an open-label trial design because it would have been virtually impossible to separately adjust the doses of the 2 study drugs during the combined study phase, eg, in response to side effects, had we masked both treatments. The design is especially relevant for ␤-blocker studies in CHF, in which the titration schedule depends on individual response to treatment. Values are n (%). More than 1 cause may be given for each patient. There were no statistically significant between-group differences. *Data were included in the per-protocol analysis until the time of the protocol violation. There were no statistically significant between-group differences. *The safety sample included all patients who had received at least one dose of randomized treatment. Individual dose adaptations of ␤-blockers do not seem to lead to an inferior effect on survival and morbidity, as long as the ␤-blocker is uptitrated according to the patient's true tolerance. 29, 30 The central telephone randomization procedure and the blinded end-point evaluation by the independent end-point committee limited any possible investigator bias.
The generalizability of our findings to routine clinical practice might depend on several factors, with the patient sample and the titration schedule probably being among the most important. Patients had to be at least 65 years of age to be included in the CIBIS III study, and the mean age of the included patients was 72 years, which is close to the mean age of Ϸ75 years in the general population of CHF patients in clinical practice. 1 We applied a moderately aggressive uptitration to ensure that both study drugs were uptitrated to target doses in a timely fashion. A different titration schedule, whether less or more aggressive for either or both drugs, might have produced another result.
In conclusion, in patients at least 65 years of age, with mildly to moderately symptomatic CHF and impaired LVEF, initiation of treatment for CHF with bisoprolol followed by combined therapy with enalapril, as compared with the opposite order, showed similar rates of combined death and all-cause hospitalization and a trend toward improved survival. There is no previously proven superior order of initiating these agents in CHF and, although noninferiority of bisoprolol-first versus enalapril-first treatment was not proven in the per-protocol analysis, our results indicate that it may be as safe and efficacious to initiate treatment for CHF with bisoprolol as with enalapril. Prespecified subgroup analyses with regard to the primary end point in the intention-to-treat sample. BP indicates blood pressure. The interaction with regard to LVEF was significant (Pϭ0.003), but all other analyses showed homogeneity across subgroups.
